Metabolic engineering of Nocardia sp. CS682 for enhanced production of nargenicin A₁.
A number of secondary metabolites having therapeutic importance have been reported from the genus Nocardia. One of the polyketide antibiotic compounds isolated from Nocardia is nargenicin A(1). Recently, nargenicin A(1) has been isolated from Nocardia sp. CS682, a new Nocardia strain isolated from soil in Jeonnam, South Korea. It possesses strong antibacterial activity against methicillin-resistant Staphylococcus aureus. In this study, we applied a metabolic engineering approach based on recombinant DNA technology in order to boost the production of nargenicin A(1) from Nocardia sp. CS682. Initially, we optimized the transformation of this new strain by electroporation method. Heterologous expression of S-adenosylmethionine synthetase (MetK1-sp) in Nocardia sp. CS682 enhanced the production of nargenicin A(1) by about 2.8 times due to transcriptional activation of biosynthetic genes as revealed by reverse transcription polymerase chain reaction analysis. Similarly, expression of acetyl-CoA carboxylase genes improved nargenicin A(1) production by about 3.8 times in Nocardia sp. ACC18 compared to that in Nocardia sp. CS682 and Nocardia sp. NV18 by increasing precursor pool. Thus, enhanced production of nargenicin A(1) from Nocardia sp. CS682 can be achieved by expression of transcriptional activator genes and precursor genes from Streptomyces strains.